INTRODUCTION
The Tevatron Collider Run II started in March 2002 and is expected to continue until the end of this decade. The Tevatron and the two detectors, CDF and DØ, have been performing well in 2004, each experiment is collecting data at the rate of ≈10 pb −1 per week. The total luminosity accumulated by August 2004 is ≈500 pb −1 per detector. The rich physics program includes the production and precision measurement of properties of standard model (SM) objects, as well as searches for phenomena beyond standard model. In this brief review we focus on areas of most interest to the lattice community. We present new results on the top quark mass and their implication for the mass of the SM Higgs boson, on searches for the SM Higgs boson, on evidence for the X(3872) state, on searches for pentaquarks, and on b hadron properties. All Run II results presented here are preliminary.
TOP QUARK MASS
The experiments CDF and DØ published several direct measurements of the top quark pole mass, M top , based on Run I data (1992) (1993) (1994) (1995) (1996) . The "lepton + jets" channel yields the most precise determination of M top . Recently, the DØ collaboration published a new measurement [1] , based on a powerful analysis technique yielding greatly improved precision. The differential probability that the measured variables in any event correspond to the signal is calculated as a function of M top . The maximum in the product of the individual event probabilities provides the best estimate of M top . The critical differences from previous analyses in the lepton + jets decay channel lie in the assignment of more weight to events that are well measured or more likely to correspond to tt signal, and the handling of the combinations of final-state objects (lepton, jets, and imbalance in transverse momentum) and their identification with top-quark decay products in an event. The new combined value for the top-quark mass from Run I is M top = 178.0 ± 4.3 GeV/c 2 . In Run II, both collaborations have been exploring several different techniques for M top measurements. The best single CDF result comes from a dynamic likelihood method (DLM). The method is similar to the technique used in Ref. [1] . The result is M top = 177.8
2 . The joint likelihood of the selected events is shown in Fig. 1 . The Run II goal is a 1% uncertainty on M top . 
SEARCH FOR SM HIGGS BOSON
The constraints on the SM Higgs (H) boson mass from published measurements, updated to include the new DØ top mass measurement [1] , are M H = 117 DØ has conducted a search for H at M H < 140 GeV/c 2 in the production channel pp → W H → eνbb. The experimental signature of W H → eνbb is a final state with one high p T electron, two b jets, and large missing transverse energy resulting from the undetected neutrino. The dominant backgrounds to W H production are W bb, tt and single-top production. The distribution of the dijet mass for events with two b-tagged jets is shown in Fig. 2 CDF has done a similar search, allowing either an electron or a muon in the final state. Both groups have also searched for H produced in gluon-gluon fusion, with subsequent decay to a pair of W bosons. The CDF results for both channels are shown in Fig. 3 .
THE STATE X(3872)
The existence of the X(3872) state discovered by the Belle Collaboration [2] has been confirmed in pp collisions by CDF [3] (see Fig. 4 ) and DØ [4] . It is still unclear whether this particle is a cc state, or a more complex object. When the data are separated according to production and decay variables, DØ finds no significant differences between the X(3872) and the cc state ψ(2S). CDF has analysed the "lifetime" distribution of the X(3872) events in order to quantify what fraction of this state arises from decay of B hadrons, as opposed to those produced promptly. The authors find that for the selected samples 28.3±1.0(stat)±0.7(syst)% of ψ(2S) candidates are from b decays, whereas 16.1±4.9(stat)±2.0(syst)% of X mesons arise from such decays.
SEARCH FOR PENTAQUARKS
Following reports of evidence for exotic baryons containing five quarks (pentaquarks), CDF has analysed its data for evidence of the following pentaquarks: Θ + (uudds), doubly strange states Ξ 3/2 , charmed states Θ c , and, most recently, a state (udusb), dubbed R + s , through its weak decay to (J/ψ, p). With its excellent particle indentification and mass resolution, CDF has a unique capability to search for pentaquark states. The signals of known states: φ, Λ, Λ(1520), K * , Ξ, compare favorably with those provided by the authors of the pentaquark evidence. The group finds no evidence for pentaquark states, see Figs 5, 6, 7 . This can be interpreted as an indication that the pentaquark production in pp collisions is heavily suppressed compared to the conventional hadron production, or as an evidence against the existence of pentaquarks. 
Lifetimes
CDF and DØ have measured lifetimes of b hadrons through the exclusively reconstructed decays B + → J/ψK + , B 0 → J/ψK * 0 , B s → J/ψφ, and Λ b → J/ψΛ (Fig. 11) . The latest results are: CDF has clean signals for fully hadronic, flavorspecific B s decays, providing the best sensitivity to B s oscillations at high ∆m s . Figure 14 shows the signal for the best channel, B s → D s π, D s → φπ.
Rare decays
The purely leptonic decays B leading to a predicted SM branching fraction of (1.00 ± 0.14) × 10 −10 . The best published experimental bound (Fig. 15) for the branching fraction of B 
